Poly(I:C) reduces expression of JAM-A and induces secretion of IL-8 and TNF-α via distinct NF-κB pathways in human nasal epithelial cells.
Human nasal epithelium is an important physical barrier and innate immune defense protecting against inhaled substances and pathogens. Toll-like receptor (TLR) signaling, which plays a key role in the innate immune response, has not been well characterized in human nasal epithelial cells (HNECs), including the epithelial tight junctional barrier. In the present study, mRNAs of TLR1-10 were detected in hTERT-transfected HNECs, which can be used as an indispensable and stable model of normal HNECs, similar to primary cultured HNECs. To investigate the changes of tight junction proteins and the signal transduction pathways via TLRs in HNECs in vitro, hTERT-transfected HNECs were treated with TLR2 ligand P(3)CSK(4), TLR3 ligand poly(I:C), TLR4 ligand LPS, TLR7/8 ligand CL097, TLR8 ligand ssRNA40/LyoVec, and TLR9 ligand ODN2006. In hTERT-transfected HNECs, treatment with poly(I:C) significantly reduced expression of the tight junction protein JAM-A and induced secretion of proinflammatory cytokines IL-8 and TNF-α. Both the reduction of JAM-A expression and the induction of secretion of IL-8 and TNF-α after treatment with poly(I:C) were modulated by distinct signal transduction pathways via EGFR, PI3K, and p38 MAPK and finally regulated by a TLR3-mediated NF-κB pathway. The control of TLR3-mediated signaling pathways in HNECs may be important not only in infection by viral dsRNA but also in autoimmune diseases caused by endogenous dsRNA released from necrotic cells.